SYI 

m 


w\ 


A Complete 
Resource  of  Pattern 
Designs  Created 
by  Evolving 
Symmetrical  Shapes 


■ 


V7A 


LT  ~ 


: 


Jay  Friedenberg  and  Jacob  Roesch 


A\ 

ROCKpORT 


BEVERLY  MASSACHUSETTS 


A Complete 
Resource  of  Pattern 
Designs  Created 
by  Evolving 
Symmetrical  Shapes 


w H 


Jay  Friedenberg  and  Jacob  Roesch 


© 2010,  201  1 by  Rockport  Publishers,  Inc. 


All  rights  reserved.  No  part  of  this  book  may  be  reproduced  in  any  form 
without  written  permission  of  the  copyright  owners.  All  images  in  this  book 
have  been  reproduced  with  the  knowledge  and  prior  consent  of  the  artists 
concerned,  and  no  responsibility  is  accepted  by  producer,  publisher,  or  printer 
forany  infringement  of  copyright  or  otherwise,  arising  from  the  contents  of 
this  publication.  Every  effort  has  been  made  to  ensure  that  credits  accurately 
comply  with  information  supplied.  We  apologize  for  any  inaccuracies  that  may 
have  occurred  and  will  resolve  inaccurate  or  missing  information  in  a subse- 
quent reprinting  of  the  book. 


First  published  in  the  United  States  of  America  by 

Rockport  Publishers,  a member  of 

Quayside  Publishing  Group 

100  Cummings  Center 

Suite  406-L 

Beverly,  Massachusetts  01915-6101 
Telephone:  (978)  282-9590 
Fax:  (978)  283-2742 
www.rockpub.com 

Digital  edition:  978-1-61060-156-6 
Softcover  edition:  978-1-59253-620-7 

Library  of  Congress  Cataloging-in-Publication  Data  available 

ISBN-13:  978-1-59253-620-7 
ISBN-10:  1-59253-620-4 

10  987654321 

Design:  Laura  H.  Couallier,  Laura  Herrmann  Design 


Printed  in  China 


q Contents 


Introduction 6 

The  Patterns 8 

Footnotes 206 

About  the  Authors 207 

Acknowledgments 208 


V'  isual  symmetry  in  a broad  sense  refers  to  self-similarity. 

A pattern  is  symmetric  if,  after  some  operation,  the  pattern  remains 
unchanged.1  There  are  three  primary  symmetry  operations.2  A trans- 
lation takes  a pattern  and  simply  moves  it  to  a new  location.  We  see  the 
effect  of  translation  in  architecture,  where  columns  repeat  across  the  front 
of  a building.  In  reflection  a pattern  is  mirror-imaged  or  made  bilateral  with 
an  axis  defining  the  two  opposite  halves.  Reflectional  symmetry  can  be  found 
in  faces  or  bodies  where  one  side  corresponds  to  the  other.  Finally,  there  is 
rotation,  where  a pattern  is  spun  about  a point.  Flower  petals  and  wheel 
spokes  are  examples  of  rotational  symmetry,  since  both  are  rotated  about 
their  centers. 

Symmetry  patterns  are  classified  according  to  their  dimensionality. 

A point  or  finite  symmetry  is  a coherent  single  shape  or  object  that  is  dimen- 
sionless because  it  is  defined  by  its  center.  One-dimensional  symmetries 
extend  in  a single  direction  only.  Examples  of  these  are  decorative  friezes 
or  bands.  There  are  a total  of  seven  one-dimensional  symmetry  types. 

Each  defined  by  the  number  and  kind  of  symmetry  operation  applied. 
Two-dimensional  symmetries  extend  outward  in  two  directions  and  can 
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completely  cover  a planar  surface.  There  are  seventeen  of  these,  again 
determined  by  the  application  of  the  number  and  kind  of  operation.  Rugs  and 
wallpaper  are  examples. 

Symmetry  is  ubiquitous  in  the  natural  and  artifactual  world.  Bilateral 
symmetry  is  found  in  biological  organisms  including  most  plants  and  animals, 
but  we  also  see  it  in  many  human-constructed  forms  such  as  cars,  airplanes, 
and  furniture.3  It  appears  in  the  art  of  all  human  cultures,  including  weaving, 
baskets,  pottery,  tapestries,  textiles,  embroidery,  tiles,  and  jewelry.4  Many  of 
the  plane  symmetries  can  also  be  found  as  decorative  art  from  around  the 
world.  All  seventeen  two-dimensional  symmetry  patterns  have  been  found  in 
the  Alhambra.5 

What  is  the  enduring  appeal  of  symmetry,  and  why  does  it  seem  to  be 
regarded  as  universally  aesthetic?  There  may  be  a biological  basis.  In  psy- 
chology experiments,  faces  with  greater  reflectional  symmetry  are  rated 
as  more  attractive.6  Some  researchers  argue  that  bilateral  facial  symmetry 
signals  resistance  to  parasitic  infection  because  infections  during  develop- 
ment disrupt  the  body’s  normal  symmetrical  growth  processes,  and  because 
sexual  selection  of  an  immunocompetent  partner  would  thus  help  to  ensure 
fit  offspring.7  However,  this  hypothesis  cannot  account  for  the  allure  of  trans- 
lational and  rotational  symmetries. 

The  patterns  in  this  book  are  all  finite-point  symmetries  forming  single 
objects.  The  basis  for  each  pattern  is  a motif  that  is  translated,  reflected,  and 
rotated  to  create  a new  version  of  the  motif  that  is  then  aligned  with  or  super- 
imposed upon  itself.  The  motifs  can  be  geometric,  as  in  the  case  of  squares, 
circles,  and  hexagons,  or  they  can  be  representative  of  a shape  such  as  a 
mushroom,  ice  cream  cone,  or  kite.  A number  of  the  motifs  we  utilize  here 
are  inspired  by  existing  designs  from  the  history  of  decorative  art  and  include 
Egyptian,  Greek,  Roman,  Arabic,  Indian,  Japanese,  Chinese,  and  Celtic  as  well 
as  more  modern  computer-generated  shapes.8 

For  footnotes,  see  page  206. 
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